A mixture of 4,4¢-bipyridine (0.96 g, 0.5 mmol) in copper(II) diacetate monohydrate (0.102 g, 0.5 mmol) and anhydrous methanol (10 mL) was refluxed for 20 min. Then 20 mL methanol solution of freshly distilled salicylaldehyde and aspartic amino acid were added simultaneously. The mixture was stirred for 3 h, then filtered. The resulting clear solution was diffused with diethyl ether vapor at room temperature for two weeks, blue blockshaped crystals were formed, collected by filtration and dried in air (yield 0.411 g, 52 %). Elemental analysis found: C, 49.04 %; H, 3.73 %; N, 7.54 %; calc. for C32H30N4O12Cu2: C, 48.63 %; H, 3.80 %; N, 7.09 %.
Discussion
The use of Schiff bases as ligands in the formation of transitionmetal complexes has been extensively studied owing to their intrinsic properties, such as versatile spectroscopic and electrochemical responsive receptors for charged and neutral guests of these systems [1] [2] [3] . Interactions of biologically active metal ion such as copper(II) with L-amino-acid derivatives and peptide derivatives are of considerable interest as these often represent the behavior of metal ions in the enzymes [4] [5] [6] [7] . Salicylaldehyde Schiff base derived from amino acids and peptides offer two or more potential binding sites for metal ions.
The asymmetric unit consists of one half of the title complex unit [Cu 2(sal-asp)2(bipy)(H2O)2]. The two metal-centered pyramids of the dinuclear complex are bridged by the 4,4¢-bipy molecule with a Cu1···Cu2 separation of 11.112 Å. In the complex, the salicylaldehyde-aspartic Schiff base exists as a dianion including the carboxyl group, shows a tridentate coordination mode as observed in the analogous ternary polyhedron around the Cu(II) ion which can be described as a roughly distorted square pyramid. The square base is formed by the nitrogen atom of the deprotonated aspartic amino acid, a-aspartic acid carboxyl group oxygen atom and a phenol-hydroxyl oxygen atom from salicylaldehyde derivate and the heterocyclic nitrogen atom of 4,4¢-bipy. The coordination sphere about Cu(II) ion is apically completed by a bonded oxygen of a water molecule. The CuO and CuN bond lengths in the basal square plane, being in the ranges of 1.906(2) Å 2.016(2) Å and 1.942(2) Å 2.006(2) Å, respectively, are close to those found in copper(II) complexes of N-deprotonated amino acids with an N3O2 group or N 2 O 2 group [8, 9] . The two water molecules are coordinated to two Cu(II) in opposite direction, which is maybe due to the large steric hindrance of 4,4¢-bipyridines and the salicylaldehyde derivate. The O6Cu1N1 bite angle (99.16(8)°) which is comparable to those observed in related copper compound [10] . Both the [Cu(sal-asp)] moieties are almost planar. The bond length of CuO(w) of 2.385(2) Å is shorter than those for Schiff base complexes with identical coordination spheres (2.55 Å). The bond angles of N1Cu1O1 and N2Cu1O2 are 93.80(7)°and 91.81(7)°, respectively. The dihedral angle between the planes C1C2C3C4C5C6 and N2C12C13 C14C15C16 is 28.7°, while the angle between the planes of C1C2C3C4C5C6 and N1O1Cu1N2O2C6 is 18.8°. The 4,4¢-bipyridine molecule is nearly coplanar with an angle of 0.085°between the two pyridine planes. Intermolecular hydrogen bonding interactions occur between the water oxygen atoms, the a-and the b-carboxylate oxygen atoms of different units. 
